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2 SUMMARY

The purpose of this Projeetasto implement threehigh priority land BasedSources of
Pollution (LBSPestoration projects identifiedh the Culebra \&tershed Management Plan
(WMP), and to monitor performance of one of the installations. These projeat®utilized
green infrastructure practices to intercept stormwater runoff and utilize plantgssand
natural processsto filter and reduce runoff pollution.

Eforts to support and implementhe Culebra Community Watershed Action Plan for
Coral Reefs and Water Qualitihas led to unprecedented collaborations between the
Municipality of Culebrathe Department of Natural and Environmental Resour@N§ER),
National Oceanic and Atmospheric Administration (NO&®&)US Fish and Wildlifgervice
(FWS)hrough the Rrtners for Ash andWildlife Program local organizations,and the
communityin geneal. As partofthefundf 3 O& Of S T NRB Y QComsértat@a / 2 NI f
Program(CRCPJor Fiscal Yea(FY)2015 and in collaboration with the Horsley Witten
Group(HWG) and the USF\WSotectores de Cuencas (P@jried out three high priority
projects in Culebra to stabilize unpaved roadsl to restore and protect coastal ecosystems

The firstproject was developedollowing work started with F22014 NOAAfundsin
Punta Aloe Fulladosa Wardocated in the Clebra Subwatershed (Figure .I)his project
consistedof stabilizing the dwer drainage area as well asiplemening a series of
additional practices in the upper drainage area of the work ceteol with previousF¥
2014NOAAfunds.The secongbrojectwasdeveloped as part of the same dirt road system
of Punta Aloe in the opposite drainage am@athe Fulladosa Subwatersheahd the third

project was done with the funding collaboration of the USFWS andNbgh View
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Homeowner AssociatiofNVHA)ocated in thePuerto del ManglasubwatershedFigure 1).

These projectgepresent major sediment and stormwater runoffontrol practiceson

unpavedNR R aeéadsSya AYLI OGAy3

/| dzf STheRun@3loed2 | & G | f

sitesdrain to Culebr@ man bay, Ensenada Hondga bayrecognized as critical habitat due

to prevalenceand abundancef seagrass bedmnd coral reefsThe Puerto del Manglar site

drains to the Puerto del Manglar B&9MB) the secondargest bay in Culebra. The PMB is

an area ofgreat ecological importanceurrounded by mangroves, which form a unique

habitat that is vital for coastal wildlifeseagrass ks and coral reefsThe gals of these

projects wereto address runoff from the adjacent roads and bare soil areas prior to being

discharged to the marineenvironment. These effortdiad the endorsements of the

Municipality of Culebra, the Conservation and Development Authority of Culebra (ACDEC)

and the support of the DNERas well as from the locatommunity. Furthermore, the

HomeownerAssociations as well &ake Municipality of Culebrhaveagreed to provide long

term maintenarce to the stabilized roads

It is important to point out thatmuch ofthe labor for these efforts has been contracted

locally from Culebra. These projects received technical assistance from the DNER, the

USFWand NOAA.TheUSFWS and DNER alsovydednative treesto be planted as part

of the reforestation programDNERrovidedlogistical support and accommodation for the

work team at their facilitiesin Culebra Project sites wre seleted in coordination with

agenciesHorsleyWitten Group, NOAA CRCP, the Municipality of Culebra and homeowners

from the area
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Figure 1. Culebra map with site locationisere the yellow segments refer to the dirt road system project
implemented in 2014, while the blue segments refer to the dirt road systems project implemented in 20
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3 INTRODUCTION

3.1 BACKGROUND

Increasedevels of lanebased sediment loads associated with coastal development is
one of the most important factors affecting coastal marine ecosystems in Puerto Rico.
Puerto Rico coral reefs are among the most threatened neagtosystems in the Caribbean.
The degradation of coastal water quality in Puerto Rico has caused a decline in the
population and health of coral reef$he ability of reefs to survive is gradually being reduced
as fine sediment and nutrient discharges from the land to the coastal watersase. From
the stand point of marine ecosystems conservation, degradation of water quality due to
dispersed lanébased sources of pollution haausednegative and sometimes irreversible
damage to the integrity of the coral reef communities, sea gragseaesgrovesand other
highly valued coastal ecosystems.

High rates of sedimentation, excess nutrientgpanization,and sanitary sewage
overflow, are the main causes of the degradation of marine ecosystems. This phenomenon
is mainly due to the lack afustainable management from the perspective of integrated
watershed management. Erosion and habitat degradation are other serious problems that
our wetlands,estuaries,and coastal waters facelhe removal of vegetation and land
clearing activities for anstruction without proper erosion andgedimentation control
practicesimpact marine and @astal ecosystems and diminifiie attractivenessof coastal

areas for recreation and tourisrhligh sediment loaddischargingo marine environments
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as a result opoorly maintained dirt roads without the installation of proper management

practices is a very common problem in Culebra

As mentionedby RamosScharrém and AmadoGutierrez (2011), experts agree that
much improvement on coral reef conditions in Culebra can be achieved by decreasing
sediment load rates into its coastal waters. It has been determined that unpaved roads are
likely to generate sediment a& rate of up to four orders of magnitude greater than
undisturbedlands. Increased loads caused by the continuously growing unpaved network
in Culebra have increased the rate of sediment and nutrient delivery to the marine
environment, threatening the isfaR Q& FNJ IAE S O2 NI fDelgaBoeffal., a & & (i SY:

2006).

Geospatial Information System models suggestt sediment delivery rates in four
general areas of Culebra including Punta Soldado, Bahia Mosquito, Puerto Manglar, and
Zonirange between 20 and 120 tons K’ (tons of sediment divided by khof land area
per year) (RameScharrén, 2009), and this ranges from about half to up to 10 times higher
than those estimated for three comparable watersheds on St. John, USVI. tagheof
Puerto del Manglar watershed, a total of 9.4 km of unpaved roads are calculated with a
total delivery 112 tons of sediment every year into the receiving coastal waters,
representing 86% of the entire watershed surface area sediment yield. Th@dsanted
by the studiesshowthat sediment pollution from particular road segments outweigh their

counterparts in their relative contribution to watershestale sediment yields.
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3.2 GENERASTECGONDITIONS

As part ofthe restoration projects completedwe continued to addressissuesof
concernthrough the establishment dhree restoration projecs, two at Punta Aloen the
subwatersheds of Culebra and Fulladaesa one atthe Puerto del Manglasubwatershed
PDC also made several improvementsPunta! f 2 @deat implemented inF¥2014
including a series of concrete swales along portions of the.road

ThePunta Aloesite is composed ofa municipal dirt road systeniThis dirt road is very
steep andis one of the major sources afediment runoff to Ensenada Hondarhe
homeownerassociatiorfor this area providedanatchingcontribution to pay for part of the
costs of thesgrojects.Approximately ¥2 milef dirt road was stabilized to reduce sediment
transportto the marine environment of Eesada Honda.

ThePuerto del Manglasite is composed of a community dirt roadtwork with a bare
soil parking lotthat drains toa salt flatand mangrovewetland system managed by the
USFWas a National Wildlife Refug&éhe NVHA had previouslybuilt a new parking area
outside the salt flatbut it was notestablishedcorrectly, and stormwater practices and
sediment ancerosion control measurementsere not consideredr wrongly implemented
Thisoversight causedignificant amourg of sedimentto fill most parts of the salt flat and
dischargedo coastal waters on the bain addition, te visitation in this area has resulted in
an increased pressure on natural resourcdberefore, increasing the need for
implementation of management practices to ensuyoth the enjoyment of visitors to the

area as well as the protection and conservation of this unique coastal resource. The lack of
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proper planning, managemepand the absence of erosion and sediment control practices

has led to an increase in sedimentlpes that affects the adjacent bay and its resources.

3.3PROJECGOAL ANORESULTS

The primary goal dhese projectswas to stabilize bare soils inhigh priority areasof
Culebraby implemeningsediment and erosion control measures to reduce sediment loads
into the marine ecosystemd his will protect and build resilience of coral reef ecosystems
in Culebra

Prior to stabilization, in most parts of the dirt road netwsrkunoff wasflowing down
the center of the road causing erosiferces to transport sediments intthe nearshore
environment After completing the installation of temporary sediment and erosion control
measures, PDC stabilized approximataipther 1mile of dirt roads in thregriority sites
Installed BMPs included sediment traps, check dams, swales, regradinggpsip
hydroseedingVetiver grasplantationand paving wittconcrete andgranulate fill material
and compactingTheseprojects will improve water quality and contribute the health of

adjacent coréreefs, and ultimatelysupportthe Culebra local economy.
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4 IMPLEMENTATION

4.1PUNTAALOEPROJECTS

This sitencludesamunicipal dirt roador whichhalfwas stabilized and regradefliring
Phase Wwith F¥2014NOAAfunds The main problem of this dirt road system was that it
was constructed in the flow patterns oko natural dry channal Most of the runoff that
drained naturally through the dry chanmsaduring storm condition$iad been intercepted
by the road resulting in runofflowing on the top of the roatbeforedischarging directly to
the Bay without passing throughe mouth ofthe natural dry channel. DurinBhase Il of
these efforts, we improvethe previous work by adding several concrete swales\@tver
grasdines paved a steep segment of the dirt road with concreted stabilized a dirt boat
launching area near the coastabnewith gravel and vegetative buffer§Ve also built a
series @ raingardens downhill of the implemented road stabilization practides use of
concrete crossing swalegasimplementedto ensue properconveyanceof runoff to its
natural course into the dry channel after passing through a series of treatméds, the
secondhalf of the Punta Aloe dirt road network that drains to the Fulladosa Bay was
stabilized.

Punta Aloe projects received the financial support from NOAA, Culebra residents and
the Municipality of Culebra, with kind contributionsof heavy egipment Before starting
any restoration work in the areave installed a series of temporary sediment and erosion
control practices at the current road amekar the coastal zonandwherework was going
to take placeSediment control practices includéastalling silt fences and planting Vetiver

grass to redirect runoff to forested areas.
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The steepest segment of this dirt road network was stabilized by paving it with concrete.
A stone swale was built on the side of the concrete to reduce the enettipg otinoff prior
to dischargingnto a rangarden and hydoseeding was used to stabilize the remaining bare
soil areas Up gradientof the concretestretch, the road segmentwas regradedowards
the outside of the road and compacted\ rain garden system wa®enstructed athe end
of the dry channel before dischargeso the marine environmentPart of the channel was
clogged with big piles of sedimerthis was groduct of the construction of the road and
previous maintenance proceures. This problem wasausingthe natural flow to cut
throughthese piles of sediment andhtough the main roadtransporting them to the sea

As part of this project,ite sediment piles are removed along with other sediments
that had built upupstream over the yearsand the natural channel was restored pack to
natural conditions. A series of check dawere built inside the channel to reduce runoff
energy and trap some of the sediment®ownstream of the channel, where a boat
launching area exists, significant amount of sediment had also piled over the years. This
sediment was removed and the bare soil wsmbilized by paving it with gravel,
hydroseeding and other vegetative buffeSegeFigures2 to 7).Removed sediments were
appropriatelydisposed in a local landfill.

On the upper part of the road that was stabilized withZoi4funds we added a series
of concrete swales where runofeeded to cross the road (Figu8e Concrete swales have
beendemonstrated to be a vemeliableand dfective practice onthese roads.

Onthe other half of the Punta Aloe dirt road network that drains to the Fulladosa Bay

a total of approximately’z mile (using ArcGIS tools) of dirt road was stabilized to reduce
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sediment transport to the marine environme All the dirt road stabilized was regradexd
the desired hydrological patternand runoff was conveyed into a continuous swale with
check dams at intervals of approximately-25 ft., depending on the slope. The regrading
processvas conducted usingbulldozer and soil was compactedlith a 15ton compacting
roll. A series of concrete crossing swalesasconstructed to cross runoff from one side of
the road toanother into forested areasediment traps were anstructed to help filter
stormwater thatwas causing erosion problems and discharging sediments. The traps were
formed by excavating an area across a low portion of drainage saatkberms were
constructed and compacted with the small compacting roll. Aftenpacting, the sediment
traps were mvered with 28 inch stones as rimp to prevent erosion from the bermthe
bottom was punched through with the backhoe to promote infiltrati@md \étiver grass
half-moons were planted to help trap sediment and promote infiltration and
evapotranspirabn. A riprap overflow was constructed with bigges2ift. stones to reduce
energy of the waterThefinal segment of the road was paved with compacted gravel to
reduce the sediments entering the raingarden that eventually drains to thé®=g/Figures
9and 10)

For this project, we had am-kind contribution from the Las Colinas Homeowner
Association(CHA)or part of the cost associatedith the concrete. Other contributions
from land owners include space for storing heavy equipment, water for irrigatiod

maintenance of green areas restored.
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Fgure 2 Sediment accumulation along dirt road at Punta Aloe prior to stabilizatic

FHgure 3 Sediment accumulation along boat launching area at Punta Aloe before the area was stabilized.

FHgure 4 Sediment accumulation removal at Punta Aloe.
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